The recovery of two strains of highly mucoid encapsulated Moraxella duplex var. nonliquefaciens from the sputum of two patients suffering from chronic bronchitis is described. The biochemical, morphological, and pathogenic characteristics of this microorganism are discussed.
Members of the genus Moraxella, notably M. lacunata and M. liquefaciens, have long been recognized primarily for their eye pathogenicity (7) . M. duplex var. nonliquefaciens may also produce a mild conjunctivitis. In diseases other than those affecting the eye, M. duplex var. nonliquefaciens has been isolated particularly when it occurs in the mucoid form. Henriksen (1) described a mucoid strain of M. duplex var. nonliquefaciens that he recovered from the sputum of a 55-year-old laborer suffering from bronchitis and bronchopneumonia. Murray and Truant (5) reported the isolation of a similar mucoid strain from a throat culture that they identified according to Henriksen's criteria. Kaffka (4) also reported the isolation of two mucoid strains from healthy carriers and one nonmucoid strain from a 73-year-old patient suffering from bronchopneumonia. Peel (6) with a shift to the left. The purified protein derivative (PPD) skin test for tuberculosis was negative, as were the smear and culture of the sputum for tubercle bacilli. X-ray examination showed moderate emphysema and no evidence of a pulmonary neoplasm. Sputum cultures revealed the predominant growth of large mucoid colonies (Fig. 1 ), which were subsequently identified as M. duplex var. nonliquefaciens, mucoid form. A few colonies of Aerobacter aerogenes, Escherichia coli, and a-hemolytic streptococci were also present. The organism proved susceptible in vitro, by the disc agar-diffusion method, to many antibiotics ( Table 1) .
The patient was placed on tetracycline twice a day. After 24 hr, sputum cultures still showed the persistence of the same microorganism, but cultures became negative at 48 and 72 hr after admission. Sputum production diminished, probably as a result of the antimicrobial therapy, and the patient was discharged on 6 March 1967, 11 days after admission. Tetracycline treatment was continued, and the patient was referred to the pulmonary clinic for followup.
Case no. 2. A 61-year-old white male was admitted to City Hospital Center at Elmhurst on 5 July 1967 with a chief complaint of anorexia, chronic cough, and weight loss. The admission findings were chronic bronchitis and emphysema, cirrhosis of the liver due to chronic alcoholism, abdominal distress, and anemia. Laboratory tests showed that hemoglobin level was 11.1 g/100 ml and leukocyte count was 6,900. X-ray examination of the lungs showed old fibrotic calcifications from tuberculosis treated 10 years previously. antibiotic giving times a day, which resulted in a marked decrease in the number of Moraxella colonies that developed from a 24-hr post-therapy sputum culture. At 48 hr after the initiation of antimicrobial therapy, the sputum culture became negative for this microorganism.
The patient improved, gained weight, and was subsequently discharged with referral to the gastrointestinal clinic for the followup of a bilateral diverticulosis discovered by X-ray examination.
REsULTS
In the two cases studied, the direct Gram smears of the sputum revealed the presence of numerous gram-negative, markedly encapsulated coccobacilli with squared ends (Fig. 2 and 3 taining approximately 600 million organisms (MacFarland no. 2) were injected into the peritoneal cavity of white mice, lethal results were obtained in two out of four mice in case 1, and in all three mice in case 2. The organisms were recovered from the heart blood of all mice that expired.
The organisms grew well on blood-and chocolate-agar, particularly under 10% CO2 tension, but, as contrasted to Klebsiella, they failed to grow on MacConkey or Endo agar. They were nitrate and oxidase positive, penicillin sensitive, and lacked either oxidative or fermentative powers when grown in Cystine Trypticase Agar (BBL) or phenol red agar base containing 1 % dextrose, sucrose, lactose, maltose, mannitol, and xylose.
After 24 hr, Gram-stained smears of cultures grown on blood-agar plates showed marked pleomorphism ranging from typical gram-negative coccobacilli with square ends to large irregular stained filaments. Vacuolation and involution forms were common (Fig. 4) . According to Henriksen (2) , these morphological and biochemical characteristics are typical of this microorganism. Table 2 shows the biochemical characteristics observed by various investigators with mucoid M. duplex var. nonliquefaciens. The differences between this microorganism and Klebsiella are obvious.
DIscUSSION
The mucoid strains isolated from the sputum were pathogenic for white mice when massive doses of the organism were injected into the peritoneal cavity. The observation of Henriksen and Kaffka (1, 4) , that only the mucoid strains are pathogenic for mice, has been confirmed by our studies. However, in our cases, as in the cases of Henriksen and Peel, the mucoid strains recovered were from symptomatic patients, whereas Kaffka recovered his strains from healthy carriers.
Henriksen (3) recovered 99 isolates of M. duplex var. nonliquefaciens from 875 nose cultures, all nonmucoid and nonpathogenic for white mice. In our laboratory, 50 isolates of the same nonmucoid organism were recovered from a variety of clinical sources (eye, nose, throat, sputum, blood, etc.); none of these strains proved pathogenic to white mice, even in massive doses. It seems that the presence of increased amounts of capsular material is paramount for the elicitation of mouse pathogenicity.
VOL. 16, 1968 ...... As pointed out by Henriksen, rare recovery in the laboratory of this microorganism may be attributed to (i) its CO2 and moisture requirements for growth, and (ii) its morphological similarity to Klebsiella and occasionally to Neisseria, which may confuse identification. However, pleomorphism, when observed, is a particular characteristic of this microorganism, which may aid in identification.
The possible etiological role of this organism in chronic bronchitis is problematical. Its predominance in the sputum culture and the concomitant therapeutic response upon elimination of these organisms by appropriate antibiotic therapy does suggest a possible etiological significance.
